Receptor-type protein tyrosine phosphatases (RPTPs) have been implicated as direct or indirect regulators of neurotrophin receptors (TRKs). It remains less clear if and how such RPTPs might regulate TRK proteins in vivo during development. Here we present a comparative expression profile of RPTP genes and Trk genes during early stages of murine, dorsal root ganglion maturation. We find little if any specific, temporal mRNA co-regulation between individual RPTP and Ntrk genes between E12.5 and E14.5. Moreover, a double fluorescent in-situ hybridization and immunofluorescence study of seven Rptp genes with Ntrks revealed widespread co-expression of RPTPs in individual neurons, but no tight correlation with Trk expression profiles. No Rptp is expressed in 100% of Ntrk1-expressing neurons, whereas at least 6 RPTPs are expressed in 100% of Ntrk2-and Ntrk3-expressing neurons. An exception is Ptpro, which showed very selective expression. Short hairpin RNA suppression of Ptprf, Ptprs or Ptpro in primary, E13.5 DRG neurons did not alter TRK signalling. We therefore propose that TRK signalling may not be simply dependent on rate-limiting regulation by individual RPTP subtypes during sensory neuron development. Instead, TRK signalling has the potential to be buffered by concurrent inputs from several RPTPs in individual neurons.
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Introduction
Reversible protein phosphorylation plays a key role in cell signalling during neural development, with the neurotrophin receptor family of protein tyrosine kinases (PTKs), the TRKs, being central in controlling neuronal survival, axonogenesis and synaptic plasticity (Chao, 2003; Huang and Reichardt, 2003; Takahashi et al., 2011; Thoenen, 1995) . TRK malfunction also underlies diseases such as neuropathies, degenerative disorders and cancers and so it is important that we understand both their positive and negative regulation.
Upon neurotrophin (NT) binding, Trks homodimerize and autophosphorylate conserved intracellular tyrosine (Tyr) residues (Segal and Greenberg, 1996) . These represent docking sites for Abbreviations: PTP, protein tyrosine phosphatase; RPTP, receptor-like protein tyrosine phosphatase; nrPTP, Non-receptor protein tyrosine phosphatase; DRG, dorsal root ganglion; shRNA, short hairpin RNA; PTK, protein tyrosine kinase; NT, neurotrophin.
* Corresponding author. effectors that mediate signalling through phosphatidylinositol-3-kinase (PI3K)/Akt, phospholipase C-␥ and the Ras/MAPK pathways (Kaplan and Miller, 2000; Ullrich and Schlessinger, 1990) . TRK signalling can also be modulated by tyrosine dephosphorylation, through the actions of protein tyrosine phosphatases (PTPs). Over 100 PTP genes are known, with the classical cysteine-based PTPs categorized into 17 non-transmembrane (NPTPs) and 21 receptorlike PTPs (RPTPs) (Alonso et al., 2004) . In the past decade it has become clear that many PTPs can modify PTK signalling, either negatively or positively and can have key roles in development and in disease (Julien et al., 2011; Stoker, 2005; Tonks, 2006) . Many RPTPs are expressed selectively and at high levels in the CNS and PNS during neural development. These enzymes have roles in neuronal survival, synaptic plasticity, axon guidance and nerve regeneration (Burden-Gulley and Brady-Kalnay, 1999; Chilton and Stoker, 2000; Ensslen-Craig and Brady-Kalnay, 2004; Johnson and Van Vactor, 2003; Sommer et al., 1997; Stepanek et al., 2001; Sun et al., 2000; Wang and Bixby, 1999) . Significantly, the mRNA expression of RPTPs strongly overlaps with Trk gene expression in neural tissues and both protein types are found in neurites and growth cones. Evidence for the regulation of TRKs by PTPs comes from several sources. PTP inhibitors can activate TRK signalling and prevent
